.5% of the treated group developed T wave flattening or inversion. The incidence of STsegment depression was 19.3% in the placebo group and 3.8% in the treated patients. All of these differences were significant (P < .005). There were no significant differences between the two groups of patients in the incidence of Q and QS patterns, left axis deviation, A-V or ventricular conduction defects or arrhythmias. Figure 2 shows the incidence of ST-T and voltage changes by the life table method of analysis. This method adjusts for the variable length of follow-up of different patients. It also adjusts for any differences in losses to observation between the control and treated groups and it determines whether the benefit of treatment occurs early or late Table 4 Trends of Blood Pressure and T wave flattening or inversion in hypertensive patients but also causes a significant reversal of these abnormalities when they are present prior to treatment. These manifestations of left ventricular hypertrophy are specifically although not exclusively related to hypertension and are probably the direct consequence of a chronically increased afterload. In contrast to the marked changes associated with treatment, particularly on QRS voltage and ST-segment depression, there were no statistically significant changes in Q or Q-S patterns or in conduction defects between the placebo and treatment groups. However, the low incidence of these latter events in both the control and treated groups did not permit an accurate assessment of the effectiveness of treatment. Although as shown in table 6 treatment appeared to lower the incidence of Q or Q-S patterns and of A-V conduction defects, the total incidence of these events was too low to achieve statistical significance.
The various electrocardiographic changes observed during the study are consistent with other data from the trial relating to morbid events. 8 Thus, treatment greatly reduced the incidence of "hypertensive" complications such as hemorrhagic stroke, congestive heart failure, progressive renal damage and accelerated hypertension. However, treatment did not appear to favorably influence the atherosclerotic complication of myocardial infarction. This negative result with respect to atherosclerosis may only mean that treatment must be initiated at an earlier stage in the hypertensive process.
The mechanism of the ST-T alterations in left ventricular hypertrophy is uncertain. Traditionally, these changes are considered to reflect a severe load on the left ventricle or "left ventricular strain" causing increased myocardial oxygen demand. The ST-T changes could, therefore, reflect chronic ischemia which may be prevented or reversed by reducing the blood pressure. It has also been suggested that the ST-T changes are secondary to higher voltages in these patients. However, some studies have shown that the ST-T changes are usually greater than would be expected as a consequence of the magnitude of the QRS voltages, suggesting that ST-T changes in patients with left ventricular hypertrophy may represent a primary disturbance in the recovery process of the left ventricular myocardium.
In a recent report Hamer, Shinebourne and However, the systolic blood pressure was significantly higher in Group 2 as compared to Group 1. The present data (table 9) also indicate that the control patients with systolic blood pressure levels of 165 mm Hg and above developed ST-segment depression three times more often than the control patients with lower systolic levels. This difference was significant at the P < .025 level.
Hamer postulated that because of the higher systolic blood pressure seen in Group 2 patients the myocardium must generate a greater force. This leads to a primary change in the ST-segments and T waves by producing localized subendocardial changes which may alter the direction of repolarization or interfere with the spread of the activation process. However, this author also pointed out that the ST-T changes must represent more than a mechanical effect, as they do not revert to normal immediately when the left ventricular pressure is reduced. However, as indicated in the present study, many do revert with treatment after a period of time. Thus, the pathogenesis of the ST-T changes is still not completely clarified.
The present results, with respect to the effect of antihypertensive drugs on the electrocardiogram, provide further support for the value of treating patients with essential hypertension. It should be emphasized, however, that the blood pressure was reduced to or near normotensive levels in the great majority of the treated group. Less effective reduction of blood pressure may not have resulted in such a salutary effect.
